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Abstract
Objective—To determine whether mini-
mum clinically significant diVerence in
visual analogue scale (VAS) pain score
varies according to the severity of pain
reported.
Method—Prospective descriptive study of
adult patients in an urban emergency
department (ED). On presentation to the
ED, patients marked the level of their pain
on a 100 mm, non-hatched VAS scale. At
20 minute intervals thereafter they were
asked to give a verbal categorical rating of
their pain as “a lot better”, “a little
better”, “much the same”, “a little
worse” or “much worse” and to mark the
level of pain on a VAS scale of the same
type as used previously. It was pre-defined
that patients with VAS pain scores of 30
mm or less would be categorised as having
mild pain, those with scores of 70 mm or
more were categorised as having severe
pain and those from 31 mm to 69 mm,
moderate pain. The minimal clinically
significant diVerence (MCSD) in VAS
pain score was defined as the mean diVer-
ence between current and preceding
scores when the subject reported “a little
worse” or “a little better” pain.
Results—156 patients were enrolled in the
study, yielding 88 evaluable comparisons
where pain was rated as “a little better” or
“a little worse”. The MCSD in VAS score
in the group overall was 12 mm (95%CI
9 mm to 15 mm). MCSD in VAS score for
the “mild pain” group was 11 mm (95%CI
4 mm to 18 mm), for the “moderate pain”
group 14 mm (95%CI 10 mm to 18 mm)
and for the severe pain group, 10 mm
(95%CI 6 mm to 14 mm). There is no sta-
tistical diVerence between the MCSD in
VAS score between the severity groups.
Conclusions—The MCSD in VAS pain
score does not diVer with the severity of
pain being experienced.
(Emerg Med J 2001;18:205–207)
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The management of pain is a key focus of
health care workers in emergency departments
(ED). However, to assess the quality of current
pain management eVorts and to evaluate new
pain management techniques, pain must be
measured, the results analysed and diVerences
assessed for both statistical and clinical signifi-
cance.

The methodology most commonly used for
the evaluation of pain severity and relief, is the
visual analogue scale (VAS).1 It is easy to use,
provides reproducible results and is applicable
to a variety of practice settings.2 It is also sensi-
tive to treatment eVects and the data derived
can be analysed using parametric statistical
techniques.3 4 The main disadvantage of this
methodology is that there is limited infor-
mation to correlate these statistically signifi-
cant results with clinical significance to pa-
tients in terms of reduction of their pain
experience. With respect to emergency medi-
cine pain research, the challenges are to deter-
mine the minimal clinically significant diVer-
ence (MCSD) in pain experience (as measured
by VAS pain scores) and to determine if this
measure diVers according to variables such as
age, sex, cause of pain and severity of pain.

Two previous studies have attempted to ans-
swer this question for acute pain in the ED set-
ting. These found the MCSD in VAS pain
scores to be 13 mm and 9 mm respectively.2 5

Furthermore, Kelly5 reported that the MCSD
in VAS pain score did not diVer with sex, age or
cause of pain.

An unanswered question is whether the
MCSD in VAS pain score diVers with the
amount of pain being experienced. This ques-
tion is of importance in the interpretation of
research results. If it is diVerent for those
reporting mild or moderate pain compared
with those reporting severe pain, the results of
studies may be influenced by the relative
number of patients in each pain severity
category. Also a result might be interpreted
incorrectly as significant or insignificant based
on an invalidly derived MCSD figure.

The aim of this study was to determine
whether the MCSD in VAS pain score for
acute pain in the ED setting varies with the
severity of pain being experienced.

Method
SETTING

This prospective, descriptive study was con-
ducted in the Department of Emergency
Medicine at Western Hospital in Melbourne, a
500 bed community teaching hospital. The
project was approved by the Research and Eth-
ics Committee of the North Western Health-
care Network.

POPULATION

For the week beginning 1 December 1997, all
patients presenting with acute pain between 8
am and midnight were eligible for entry into
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the study. Exclusion criteria were age under 16
years, inability to understand the questions in
English, inability to give informed consent,
inability to mark a VAS and altered level of
consciousness, including intoxication.

MEASUREMENTS

On presentation to the ED and after having
given informed consent, patients were asked to
mark the level of their pain on a 100 mm, non-
hatched VAS scale marked at one end as “no
pain” and at the other as “worst pain imagina-
ble”. At 20 minute intervals thereafter they
were asked to give a verbal categorical rating of
their pain as “a lot better”, “a little better”,
“much the same”, “a little worse” or “much
worse” and to mark the level of pain on a VAS
scale of the same type as used previously. Sub-
jects were not permitted to refer to previous
VAS markings. A maximum of three compari-
sons was recorded for each subject. Subjects
were withdrawn from the study if they became
pain free, on discharge or transfer from the ED
or at their request.

Pain interventions, for example splintage, ice
and pharmacological therapy, were instituted
according to clinical need as assessed by the
treating doctor. Pain management was not
delayed or withheld by participation in this
study. Interviews and data collection were per-
formed by researchers who were independent
of the clinical management of the subjects.

Before analysis of the data, pain severity cat-
egories were defined. Patients with VAS pain
scores of 30 mm or less were defined as having
mild pain. Those with scores of 70 mm or
more, were considered to have severe pain and
those from 31 mm to 69 mm moderate pain.
This categorisation is based, in part, on the
findings of Collins et al.6

The minimal clinically significant diVerence
in VAS pain score was defined as the mean dif-
ference between current and preceding scores
when the subject reported “a little worse” or “a
little better” pain.

Sample size was diYcult to estimate as there
was no prior data for this group of patients to
indicate the proportion of patients that would
lie in each severity group (that is, the distribu-
tion of VAS pain scores) or the proportion of
comparisons that would be rated as “a little
better” or “a little worse”. Based on Todd’s
study,2 the proportion of patients giving these
comparisons would be about 30%. That work
however did not report the standard deviation
of the scores. The sample size of 156 represents
a compromise between what was practical in
the time frame available and the expectation of
450 evaluable comparisons (2.5 per patient) of
which about 150 would be “a little more” or “a
little less”.

Results
A total of 156 adult subjects were enrolled in
the study. Twenty two were withdrawn from
analysis because of inadequate documentation,
protocol violation or patient request.

There were 88 evaluable comparisons where
pain, compared with the previous measure, was
categorised a “a little better” or “a little

worse”. If it is assumed that the degrees of pain
comparison categorised as “a little worse” or “a
little better” are equivalent, the MCSD in VAS
pain score in this group is 12 mm (95% C1
9 mm to 15 mm). To combine the compari-
sons, the positive or negative sign for pain score
diVerences when the subject reported that pain
had decreased was reversed.

The minimum clinically significant diVer-
ence in VAS pain score for each pain severity
category calculated using the same method-
ology as described above is shown in table 1.
There is no statistical diVerence between the
MCSD in VAS score between the severity
groups.

Discussion
To improve the quality of pain management
and to evaluate new pain management tech-
niques, pain must be measured, the results
analysed and changes assessed for clinical
significance. It is this latter task, the assessment
of clinical significance, which poses the biggest
challenge.

Because of its practicality, reproducibility,
sensitivity to treatment eVects and ease of
analysis, the VAS pain scale is a powerful
research tool in the field of pain research.1

Despite this, it could be tempting to overesti-
mate the clinical importance of small diVer-
ences in scores because they reach statistical
significance. Clinical significance and statisti-
cal significance are not necessarily the same
and it is the clinical impact on our patients and
our practice that is the more important.

Two previous studies have attempted to
define the degree of change on a VAS pain
scale that is clinically significant to patients.
Todd et al2 in a study of patients with acute
traumatic pain and using similar methodology
to that used in this study, found the MCSD in
VAS pain scale to be 13 mm (95% C1 10 mm
to 17 mm). They concluded that studies of
pain experience that report less than a 13 mm
change in pain severity (on a 100 mm scale),
although statistically significant, may have no
clinical importance. A similar study of patients
with both traumatic and non-traumatic pain
found the MCSD in VAS pain score to be
9 mm (95%CI 6 mm to 13 mm).5 This study
also analysed their data by age, sex and cause of
pain and found no significant diVerence in
MCSD in VAS pain score for each of these
variables. It might be suggested that the
MCSD in VAS pain score is not the same
across the whole range of the scale. Results of
this study suggest that this is not the case.

The impact of these findings is significant. If
the MCSD in VAS pain score was diVerent for
those reporting mild or moderate pain com-
pared with those reporting severe pain, the

Table 1 Minimum clinically significant diVerence in VAS
pain score for each pain severity group

Severity group
Number of
subjects

MCSD in VAS
score (mm)

95% CI
(mm)

Mild 26 11 4 to 18
Moderate 39 14 10 to 18
Severe 23 10 6 to 14
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results of studies might be influenced by the
relative number of patients in each pain sever-
ity category that participate in the study. Also,
a result might be interpreted incorrectly as sig-
nificant or insignificant based on an invalidly
derived MCSD figure. The finding of this
study that the MCSD in VAS score does not
diVer between pain severity groups will make
design and interpretation of pain research
easier.

This study has some limitations that must be
considered in interpreting the results. The
assumption that the degrees of pain compari-
son categorised as “a little worse” or “a little
better” are equivalent may not be valid.
Patients may have perceived more “room” on
the scale to decrease rather than increase their
pain score or vice versa. In addition, given the
wide confidence intervals found, the sample
size of 88 is small making a type II error possi-
ble. Unfortunately this could not be predicted
at the start of the study, but will inform future
researchers in sample size estimations. The
sample of patients is limited to those able to
communicate in English who presented to a
community teaching hospital ED, thus the
generalisability to other cultural groups may be
questioned. In addition, patients were not
given access to their previous pain ratings.
Although this is common practice, it has been
shown that patients may overestimate their
pain if previous ratings are not available.7

There may also be an eVect attributable to
interpersonal relationships between the inter-
viewer and the patient, particularly if there is a

change of staV.8 In this study a small number of
interviewers were used, they were independent
of patient care, the method of interview was
standardised and the number of patients
“handed over” between researchers was very
small, so this eVect is unlikely to have had an
impact on the findings.

In conclusion, this study found the MCSD
in VAS pain score (on a 100 mm VAS scale)
did not diVer with the severity of pain being
experienced.

Data collection for this study was performed by research assist-
ants Andrew Braun, Nancy Suh, Alex Tan and Marylyn Varga.
Associate Professor Steve Farish, University of Melbourne,
assisted with data analysis.
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